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In this paper we outline the process and outcomes of a multi-agency, multi-sector research collaboration,
led by the Canterbury Earthquake Recovery Authority (CERA). The CERA Wellbeing Survey (CWS) is a
serial, cross-sectional survey that is to be repeated six-monthly (in April and September) into the fore-
seeable future. The survey gathers self-reported wellbeing data to supplement the monitoring of the
social recovery undertaken through CERA's Canterbury Wellbeing Index. Thereby informing a range of
relevant agency decision-making, the CWS was also intended to provide the community and other
sectors with a broad indication of how the population is tracking in the recovery. The primary objective
was to ensure that decision-making was appropriately informed, with the concurrent aim of compiling a
robust dataset that is of value to future researchers, and to the wider, global hazard and disaster research
endeavor. The paper begins with an outline of both the Canterbury earthquake sequence, and the re-
search context informing this collaborative project, before reporting on the methodology and signiﬁcant
results to date. It concludes with a discussion of both the survey results, and the collaborative process
through which it was developed.
& 2015 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
In 2010 and 2011, a sequence of destructive earthquakes caused
185 deaths, thousands of injuries and extensive building and land
damage in the city of Christchurch, New Zealand. In order to
oversee the recovery from this disaster, a new government de-
partment, the Canterbury Earthquake Recovery Authority (CERA),Ltd. This is an open access article u
ry, Natural Hazards Research
ch 8140, New Zealand.
organ),
ton@gns.cri.nz (D. Johnston),was established on the 1st May 2011. In this paper we outline the
process and outcomes of a multi-agency, multi-sector research
collaboration, led by CERA. The CERAWellbeing Survey (CWS) is a
serial, cross-sectional survey that is to be repeated six-monthly (in
April and September) until the end of the CERA Act, in April 2016.
Including central and local government, academic and other re-
search organizations, and Ngāi Tahu, the local indigenous tribal
organization, this collaboration beneﬁted from the goodwill and
cross-sectoral activity stimulated by the urgency of the response
phase. Gathering wellbeing data from representative samples of
the population affected by the earthquake sequence, the CWS
project has both policy and research objectives. By collecting data
that were not routinely collected by agencies, this project provides
self-reported wellbeing data to supplement the monitoring of the
social recovery undertaken through CERA's Canterbury Wellbeingnder the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Fig. 1. The Canterbury earthquake sequence from 4th September 2010 to 4th June 2012.
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decision-making, the CWS was also intended to provide the
community and other sectors with a broad indication of how the
population is tracking in the recovery. The primary objective was
to ensure that decision-making was appropriately informed, with
the concurrent aim of compiling a robust dataset that is of value to
future researchers, and to the wider, global hazard and disaster
research endeavor. This paper begins with an outline of both the
Canterbury earthquake sequence, and the research context in-
forming this collaborative project, before reporting on the meth-
odology and signiﬁcant results to date. It concludes with a dis-
cussion of both the survey results, and the collaborative process
through which it was developed.
1.1. Context
1.1.1. The Canterbury earthquake sequence
The Canterbury earthquakes began with the 7.2 Mw ‘Darﬁeld’
earthquake on the 4th September 2010. This damaging seismic
sequence was then punctuated by a further three larger events as
it trended eastward beneath the city of Christchurch (Fig. 1).
The second and most destructive of these events occurred on
the 22 February 2011, when a Mw 6.3 ‘Christchurch’ earthquake
directly under the city's southeastern suburbs produced very high
vertical ground acceleration in the central and eastern city sub-
urbs. This second major event caused widespread damage and led
to 185 deaths and over 6500 injuries. The third and fourth of the
larger events, on 13th June (Mw 6.2) and 23rd December 2011 (Mw
6.2), respectively, were less disruptive, although they compounded
liquefaction and damage effects [17].
Damaging tens of thousands of homes across the city, this se-
quence also resulted in such severe damage to the 2000 com-
mercial buildings in the central business district (CBD) that more
than half are likely to require demolition, including a signiﬁcantnumber of heritage buildings [10]. Widespread liquefaction
throughout the eastern suburbs, particularly in the February 2011
earthquake, ejected 500,000 t of silt, and caused severe damage
and disruption to road networks and aging, buried infrastructure
networks, compromising water, electricity and sewage systems
[22,30]. The total cost of recovery and reconstruction has been
estimated at as much as NZ$40 billion, with the cost equivalent to
around 19% of New Zealand's GDP (New Zealand Treasury, 2013;
cited in [26]).
The scale of this disaster, and the response and recovery op-
erations, led to the declaration of the ﬁrst state of national emer-
gency in New Zealand, which lasted for two months. It was fol-
lowed by the passing of the Canterbury Earthquake Recovery Act
2011. Establishing CERA as a purpose-built government agency of
limited duration, this act provided the new authority with a range
of powers designed to reduce obstacles to recovery decision-
making [16].
Approximately 80% of the losses caused by the earthquake se-
quence were covered by insurance, with this disaster involving
more than 500,000 related residential claims (for building, land
and contents) from approximately 160,000 dwellings, and more
than 300,000 non-residential claims [17] National insurance cover
is provided in New Zealand by the Earthquake Commission (EQC),
a crown entity that works with private insurers to cover re-
sidential property against loss or damage caused by a range of
natural hazards, including earthquakes [13,16]. This arrangement
contributed to high levels of residential insurance, but also to the
complexity of claim management [10,17]. Since EQC cover was
capped at NZ $100,000, and cover for claims above that cost re-
verted to the private insurer, claims at or around the cap often
required negotiation with both EQC and private insurers [10].
As a result of the extensive land damage caused by liquefaction
and slope stability hazards in some areas of the city, the govern-
ment categorized over 7500 residential properties (5% of total
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impractical to repair [22]. Those with houses zoned ‘red’ on this
basis were able to engage with a Government offer process, which
provided eligible homeowners in these zones with the opportu-
nity to relocate [22].
1.1.2. Research context
The importance of ‘evidence-based’ decision making has come
to prominence over the past 15 years, as democratic governments
have responded to an increasingly complex and fragmented pol-
icy-making environment with increased reliance on non-state
expertize for resources and cooperation ([14,25,15]). Policy and
decision-makers are more likely to base decision-making on re-
search ﬁndings if they have been involved in all phases of the
research process [6]. The need to base policy on evidence is un-
derstood to be particularly important during recovery from major
disaster events, when denominators can be changeable and un-
certain [9]. Recovery has been deﬁned as the return to an accep-
table level of stability, though not necessarily equivalent to pre
disaster conditions [21]. In the CERA context, recovery is deﬁned as
“both restoration and enhancement” [7]. Within these broader
views of recovery, psychosocial recovery, which is estimated to
take 5–10 years, is deﬁned as “being when people and commu-
nities have established a relatively stable pattern of functioning,
regained a sense of control and are orientated towards their fu-
ture” [8]. The Index and CWS use nationally comparative data and/
or pre- and post-earthquake baseline data to enable recovery
agencies to monitor progress against achieving an acceptable level
of stability. Fig. 2 illustrates how a community may respond to a
disaster over time, however each scenario is inevitably different
and this is especially the case in Canterbury, due to the duration
and severity of the earthquake sequence.
Recent studies in the US and elsewhere indicate, however, that
research focused on disaster recovery is comparatively scarce
[3,24]. Of 1593 disaster-related health research projects federally
funded in 2009–2010 in the US, for example, only 9% were con-
cerned with recovery [24]. Moreover, there is no common robust
framework for measuring recovery [9]. Routinely collected data,
which are most frequently used to monitor recovery, have ad-
vantages of availability, continuity over time (including pre-event
data) and coverage of affected and un-affected areas, enablingFig. 2. Phases of response to a disaster over time. Source: Californiaregional and national comparisons. While providing a useful broad
evidence base, however, such data do not provide an adequate
picture of the progress of recovery. Disaggregated data are not
always readily available, and aggregated data can hide inequities,
which have been shown to be increased by disasters [9]. In addi-
tion, denominators are particularly uncertain following a disaster,
a problem that was exacerbated in the case of Canterbury by a
two-year delay in the national Census as a direct result of the
February 2011 earthquake. In any case, it has been well established
that the most difﬁcult aspects of recovery to measure are direct
impacts of the event, psychosocial wellbeing and perceptions of
the recovery, including the performance of recovery agencies [3].
Wellbeing has been deﬁned as “the dynamic process that gives
people a sense of how their lives are going, through the interaction
between their circumstances, activities and psychological re-
sources or “mental capital”’ [19]. Measures of wellbeing, in parti-
cular, cannot be adequately derived from routinely collected data.
Measures of negative outcomes, such as psychiatric morbidity, for
example, are poor proxies for emotional wellbeing, as they do not
consider the positive aspects of wellbeing, such as adequate role
functioning (at home, school or work), and satisfactory quality of
life [20]. This is consistent with the World Health Organization
deﬁnition of health [33], which considers health in terms of the
presence of (physical, mental and social) wellbeing, rather than
just the absence of disease or inﬁrmity.
Validated health and wellbeing scales have been used in sur-
veys in disaster-affected communities, in particular the Short-
Form 36 [11,23] and General Health Questionnaire [27,28] Some
surveys have also sought to establish symptomatology or diag-
noses [23,1,31], to determine respondents' exposure to the event
[9,31] and/or to determine prior adverse experiences and level of
functioning [1]. However, apparently ‘recovered’ populations, as
assessed by prevalence of psychiatric morbidity, may still be sig-
niﬁcantly negatively affected in ways not discerned by a diagnostic
approach [20].
New surveying to monitor recovery has several advantages. The
sampling frame can be tailored to the particular need, and surveys
allow - resources permitting - sufﬁcient numbers for disaggrega-
tion by characteristics of particular interest (for example geo-
graphical sub-region, age, ethnicity and socioeconomic status).
Surveys can also be used to address questions speciﬁc to the eventDepartment of Mental Health (2012, reproduced by [4], p. 33).
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such as quality of life, resilience, and social connectedness. Re-
presentative samples can address the high mobility of post-dis-
aster populations by providing an up to date sample at a given
point in time.2. Methods
Upon establishment, CERA and partner agencies identiﬁed the
need for a monitoring framework that would enable evidence-
based decision-making through the recovery. A series of work-
shops with central and local government agencies and re-
presentatives of relevant academic sectors aimed to establish a
social outcomes framework for recovery, to identify the potential
indicators and data sources available to track progress against this
framework, and to ensure that the methodology and content were
robust and legitimate.
A ‘long-list’ of potential indicators based on existing adminis-
trative and survey data from government departments was ana-
lyzed against a set of criteria drawn from recovery literature. In-
dicators were selected for consistency over time and between
regions, relevance, timeliness, accessibility and validity.
The resulting Canterbury Wellbeing Index enables monitoring
of such areas as housing affordability and availability, uptake of
psychosocial services, educational achievement, population
movement, labor market movement, and health.
During the process of developing the Index it became evident
that self-reported wellbeing data formed a large gap in the avail-
able datasets. Available recovery literature conﬁrmed that gath-
ering such data is necessary in order to monitor the social progress
of recovery. This literature, and the circumstances of the recovery
in Greater Christchurch, also indicated that the resulting data-set
would constitute a valuable resource for researchers. The long
running Quality of Life (QoL) survey across six New Zealand cities
was available to provide some baseline wellbeing data, although
the boundaries were a subset of those speciﬁed by the CERA ActFig. 3. CWS questionnfor recovery monitoring. In addition to the provision of baseline
data, the inclusion of key QoL wellbeing questions in the CWS has
enabled comparisons with trends in the other ﬁve cities.
2.1. Questionnaire development
A working group led by CERA developed the survey ques-
tionnaire (questionnaire development is illustrated in Fig. 3 be-
low). The composition of the working group reﬂected the Gov-
ernment’s statutory partners: the three local territorial authorities
and Te Iwi O Ngāi Tahu, the indigenous tribal organization with
traditional responsibility for the Canterbury region. It also in-
cluded key non-statutory partner organizations. Researchers from
the Christchurch City Council (CCC), Selwyn District Council (SDC),
and the Waimakariri District Council (WDC) represented relevant
local authorities. The Canterbury District Health Board (CDHB)
representative liaised with the health community to provide
public health and bio-statistical expertize, while also representing
this government health agency. A Natural Hazards Research Plat-
form representative similarly liaised with the hazard and disaster
research community; as the national hazard and disaster research
consortium, the NHRP had been tasked with supporting agencies
involved in response and recovery after natural hazard events. The
Ngāi Tahu representative ensured that the project gathered data
that was relevant to Ngāi Tahu recovery needs. CERA also worked
across central government recovery partners from the arts, culture
and sports sectors to ensure that gaps in their data collections
could be addressed where possible to meet the future needs of
their recovery activities.
A succession of workshops was held to identify and reﬁne
survey content. This process was driven by the information needs
of the operationally focused partner agencies, as well as the need
to ensure that the process and outcomes of the project were sci-
entiﬁcally valuable. Input was also sought and received from other
agencies involved in recovery activities. The CWS working group
was cognisant of its responsibility to minimize the burden on re-
spondents, and focused on survey content that was directlyaire development.
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The questionnaire included: socio-demographic questions, in-
cluding full address and – if different – address before the earth-
quake sequence (for geocoding purposes); questions from the
existing QoL chosen as measures of wellbeing and social cohesion
(overall quality of life, stress, sense of community); and questions
regarding impacts of the earthquakes (both negative and positive);
communications and (conﬁdence in) decision-making around the
earthquakes; and about respondents' knowledge of psychosocial
services provided as part of the recovery operation. Question se-
lection was determined by gaps in the Index data, suitability of
QoL questions, and the operational needs of recovery agencies.
Individual questions and the questionnaire as a whole were con-
sidered in terms of acceptability and potential burden on an al-
ready-vulnerable population.
The questionnaire was set up with the aim of making it pos-
sible to be reviewed at each time-point, so that changes could be
made. It was anticipated, and has been the case, that these would
be predominantly additions rather than altering existing ques-
tions, to ensure comparability with other time-points. For ex-
ample, new questions regarding positive impacts, such as access to
new and newly repaired facilities, have been made in the third and
fourth waves of the survey to reﬂect changing stages of progress
into the recovery. This evolution of questionnaire content is con-
sistent with other post-disaster questionnaires [5] and reﬂects the
changing stages of recovery illustrated in Fig. 2. For example, at
baseline it was not possible to anticipate the content and/or the
acceptability of later questions regarding positive impacts of the
earthquakes, such as the opportunity to experience public events
and improved quality of housing following repairs. New questions
regarding negative impacts reﬂected the transition from primary
stressors, such as aftershocks, to secondary stressors, such as on-
going disruption due to road and construction works as described
by Lock et al. [18].
There was detailed discussion at baseline regarding the possi-
ble inclusion of a validated wellbeing scale, such as the short-form
SF 12 [32] in the questionnaire. Ultimately, no scale was included
at baseline. This was largely due to concerns regarding length of
scales, and the acceptability of scale questions to respondents. In
addition, the 2-item Connor-Davidson resilience scale [29] was
considered. As this scale is not in the public domain, however, it
was not able to be included, as it could not be reproduced in the
survey documentation. From the second time-point onwards, the
WHO-5 wellbeing index [2] was included in the survey. This ﬁve-
item emotional wellbeing scale has the advantages of being po-
sitively framed, brief, and in the public domain. Limitations of
using the WHO-5 in this context are that it has not been validated
in the New Zealand context (just one English-language version
exists) nor used in other population-based surveys of adults in
New Zealand, meaning that no comparison data are available.
The questionnaire did not include questions regarding ex-
posure to the earthquakes, symptom checklists, or diagnostic
scales (such as a Post Traumatic Stress Disorder scale). This ex-
clusion was on the basis both of a preferred focus on the positive
aspects of health and wellbeing, which were largely absent from
the routinely available data, and a concern that such scales might
cause unnecessary distress in the survey context. In addition,
questions regarding risk and protective factors for wellbeing, such
as tobacco smoking, alcohol intake and physical activity were not
included, as questionnaire space was limited and regional data
could be accessed from existing national surveys.
The baseline questionnaire was pre-tested on 13 greater
Christchurch residents, selected on the basis of sociodemographic
characteristics, with a focus on questionnaire ﬂow, timing and
acceptability.
A stratiﬁed random sample of adults aged 18 years and abovefrom greater Christchurch was selected from the electoral roll.
Preliminary sample size calculations provided by Statistics New
Zealand (the government statistics agency) informed planning
from early on. The two smaller districts in greater Christchurch
were oversampled in order to allow presentation of data by
district.
Predictive modeling (based on previous experience of the re-
search company) was used to oversample hard-to-reach groups.
Māori were oversampled to boost power for Māori/non-Māori
comparisons. De-duplication was carried out at each time-point.
The survey was self-administered and primarily internet-based.
Those selected received a personalized letter of invitation with
website details and a unique login. There was an option at this
stage to call a free 0800 number to request a hard copy. A re-
minder postcard was sent at 10 days, and another at 17 days. At 24
days a hard copy questionnaire (with prepaid envelope) was sent,
followed by a ﬁnal reminder at 38 days (2 weeks later).
2.2. Limitations
Limitations of the survey methodology include that use of the
electoral roll for sampling does not capture those temporarily or
newly in greater Christchurch (a category that is likely to include
some migrant workers), excludes non-residents of New Zealand,
and is limited by completeness of the roll. However, enrollment is
a legal requirement and the roll is the most complete database of
individuals in New Zealand.
In addition, the cross sectional design limits ability to draw
conclusions regarding time sequence and causality of associations
between exposures and outcomes, such as housing situation and
mental wellbeing. Also, those leaving greater Christchurch fol-
lowing the earthquakes are not included in the survey, although
this has the advantage of maintaining the focus on the current
population at each time-point. A prospective cohort study design
was discussed but considered too resource-intensive and not to
have this advantage.
Psychometric analyses such as conﬁrmatory factor analysis
were not possible during the short time available for questionnaire
development. A validated wellbeing scale was used from the sec-
ond time-point, and the timing, face validity and acceptability of
the survey questions were considered at length and assessed po-
sitively at the pre-test stage.
Interdependencies and collinearity issues often result from
elicitation of related questions and can plague the validity and
stability of multivariable statistical models if left undiagnosed. The
investigation of interdependencies revealed that, for this sample
size, collinearity issues in pursuant multivariable analyses are
unlikely to be a signiﬁcant issue (especially when multiple waves
are considered together). Nonetheless, diagnostic checks will be
warranted.
Finally, it is useful to note the extent to which the urgency of
the recovery context has necessitated the role of CERA as lead
agency in the development of the CWS, and the associated Index.
This has involved signiﬁcant advantages, particularly the political
will, legislated mandate and resource commitment to undertake
this work. It has also helped ensure that the research ﬁndings will
inform decision-making by CERA and recovery partners, and fa-
cilitated ongoing active and positive engagement between re-
searchers representing key partner agencies. The CERA-led multi-
agency approach has also placed some constraints on the project.
The importance of making the full survey questionnaire available,
for instance, in the interests of transparency, made it impossible to
include the Connor-Davidson resilience scale, which is not in the
public domain.
The CWS was jointly funded by the NHRP and CERA, and ad-
ministered by Nielsen, a private research provider.
Fig. 4. Overall quality of life, over time (%).
Fig. 5. Experience of stress that has had a negative effect in the past 12 months,
over time.
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The response rate for the survey was 52% (n¼2381), 48%
(n¼2438), and 43% (n¼2476) in September 2012, April 2013 and
September 2013, respectively. The observed decline in response
rate over time is thought to be due to the increasing time elapsed
since the earthquakes and in part to increased oversampling of
groups that were less likely to respond, speciﬁcally males and
young people.
The sample size by area and margins for error are presented in
Table 1. Survey data were weighted by gender, age, region (dis-
trict) and ethnicity to reﬂect the known population proportions.
This methodology results in a sample at each time-point that
mirrors the characteristics of the Greater Christchurch population
(as captured by the New Zealand Census). At baseline, the gender
distribution was 49% male to 51% female (43%:57% unweighted).
The age distribution was (unweighted percentage in parentheses)
18–24 years 14% (10%), 25–34 years 11% (8%), 35–49 years 32%
(26%), 50–64 years 24% (29%) and 65þ years 18% (26%). The New
Zealand Māori ethnic group (4%) and New Zealand European
ethnic group (90%) were under- and over-represented, respec-
tively, at baseline and weighted accordingly to 6% and 87%.
Respondents were asked to rate their overall quality of life and,
over the three time-points to date, results have been relatively
stable, with around three quarters of the population rating their
quality of life as good or extremely good (Fig. 4). In the ﬁrst CWS
(2012) eighteen months after the February 2011 earthquake 74% of
the population rated their quality of life positively (good or ex-
tremely good) compared with an average of 80% across the six
main cities of New Zealand.
Populations consistently rating their quality of life more posi-
tively were those aged 18–24 years and those earning higher in-
comes (a household income of 4$100,000 NZD).
Populations less likely to rate their overall quality of life posi-
tively varied more but tended to be those with pre-existing vul-
nerabilities including those on low household incomes (o$30,000
NZD), renters, people with ill health or a disability, Māori, Paciﬁc
and other numerically non-dominant/ethnic minority groups, and
older people. A newly vulnerable population also emerged with
those living in temporary accommodation as a result of earth-
quake-generated household displacement.
Respondents were asked whether they had experienced stress
within the past year that had a negative impact on them. While
the majority of residents have experienced stress at least some-
times, the proportion experiencing stress always or most of the
time remains between 20% and 23%
In the ﬁrst CWS (2012) in September 2012, 23% of the popu-
lation had experienced stress always or most of the time com-
pared with an average of 18% across the six main cities of New
Zealand (Fig. 5).
The WHO-5 scale of emotional wellbeing was included in the
April and September 2013 surveys and the median scores re-
mained stable at 13.8 and 13.7 respectively in each survey. WhileTable 1
Sample size and error margin by Territorial Local Authority.
TLA September 2012
sample size (and
maximum margin
of error)
April 2013 sample
size (and max-
imum margin of
error)
September 2013
sample size (and
maximum margin
of error)
Christchurch
City
1156 (72.9) 1210 (72.8) 1240 (72.8)
Selwyn District 618 (73.9) 621 (73.9) 640 (73.9)
Waimakariri
District
607 (74.0) 607 (74.0) 596 (74.0)the lack of baseline data limits interpretation of this scale, a sub-
population analysis identiﬁes which population groups may be
experiencing a slower recovery and require targeted services.
Two distinct populations were identiﬁed that were more likely
to have a raw WHO-5 score below the mean. Those with identiﬁed
pre-existing vulnerabilities, including Maori respondents, those
receiving low incomes, and those with a physical health condition
or disability make up the ﬁrst of these groups. In addition, how-
ever, survey responses indicated a second, ‘newly’ vulnerable po-
pulation of 35–49 year olds who were also more likely to have a
score below the mean. Those more likely to have a score above the
mean were higher income households and younger people aged
18–24 years.
A list of up to 27 issues was included in each survey to identify
which stressors were having a moderate or major negative impact
on the everyday lives of respondents. These issues were a mixture
of primary stressors caused directly by the event (for example
distress relating to aftershocks) and secondary stressors indirectly
caused by the event (for example additional work pressures or
dealing with insurance and house damage).
As Table 2 below demonstrates, the greatest stressor identiﬁed
in the September 2012 survey was ‘distress and anxiety relating to
the aftershocks’ which had a moderate or major negative impact
on 42% of respondents. One year later only 14% of respondents
indicated that this was a stressor, a decrease that is likely to be
related to a drop in seismic activity over the previous year.
In the two subsequent waves of surveying the secondary
stressors of ‘dealing with EQC/insurance’, ‘making decisions about
house repairs and damage’ and ‘being in a damaged environment
and/or surrounded by construction work’ have had the greatest
negative impacts on respondents.
Of all 27 issues, dealing with EQC/insurance continues to be the
most prevalent and just under a quarter of respondents (23%) re-
ported in September 2013 that this issue is still having a moderate
or major negative impact on their everyday lives. Those most af-
fected by this stressor were homeowners aged 35–49 years. When
asked what about this stressor affects them most, this group pri-
marily reported frustrations with the length of the process.
Table 2
Proportion of respondents that indicated an issue continued to have a moderate or major negative impact on their everyday lives, over time (%).
Issues ranked based on September 2013 results – from highest to lowest in term of proportion still being
strongly impacted by each issue
September 2012 April 2013 September 2013
Dealing with EQC/insurance issues in relation to personal property and house 37 26✓ 23✓
Making decisions about house damage, repairs and relocation 29 22✓ 21
Being in a damaged environment and / or surrounded by construction work 30 21✓ 20
Loss of other recreational, cultural and leisure time facilities 34 21✓ 17
Living day to day in a damaged home 22 16✓ 16
Uncertainty about my own or my family’s future in Canterbury 30 16✓ 16
Additional ﬁnancial burdens 26 16✓ 15
Transport related pressures 20 17✓ 14✓
Distress or anxiety associated with ongoing aftershocks 42 16✓ 14
Poor quality of house 14 10✓ 13✗
Loss of indoor sports and active recreation facilities 24 16✓ 13
Additional work pressures 27 16✓ 12✓
Having to move house permanently or temporarily 16 13✓ 12
Loss of usual access to the natural environment 24 13✓ 10
Loss of outdoor sports and active recreation facilities 20 12✓ 10
Difﬁculty ﬁnding suitable rental accommodation 12 9✓ 10
Relationship problems 16 9✓ 9
Loss of meeting places for community events NAn 10 8
Potential or actual loss of employment or income 18 10✓ 7✓
Lack of opportunities to engage with others in my community through arts, cultural, sports or other leisure pursuits 15 9✓ 7
Dealing with insurance issues in relation to a business or work 11 9✓ 7
Loss or relocation of services 13 8✓ 7
Dealing with barriers around disabilities whether existing or earthquake related 12 8✓ 6
Workplace safety concerns 16 6✓ 6
Dealing with frightened, upset or unsettled children 18 7✓ 5
Difﬁcult decisions concerning pets 10 6✓ 5
House too small for the number of people in the household 3 3 4
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was an aligned stressor and was particularly affecting those who
were displaced from their homes and living in temporary
accommodation.
‘Living in a damaged environment and or being surrounded by
construction work’ continued to negatively affect one ﬁfth of the
population in September 2013.
An investigation into the interdependencies of every pairwise
comparison of quality of life, community, negative impact extent,
and positive impact extent variables measured at baseline (some
n¼780 combinations) was undertaken using Spearman's correla-
tion. Ignoring the sign, the median estimated weighted correlation
was 0.194 (Q1¼0.096, Q3¼0.305) – with smallest of 0.000 and
largest of 0.796. The overwhelming majority of pair-wise com-
parisons had negligible or weak relationships; only a minority had
strong relationships, and 4 (0.5%) had an estimated weighted
correlation above 0.7.4. Discussion
4.1. Survey results
To date, the ongoing CWS has provided a unique and valuable
indication of community wellbeing over time, as the recovery
progresses, and seismic activity diminishes.
The inclusion of QoL survey questions enables useful compar-
isons to areas not directly affected by the earthquakes, to
Christchurch (city) pre-quakes, and to national data. These com-
parisons are important for interpreting results in light of the wider
context, such as the macroeconomic situation [9]. The observed
drop in overall self-rated quality of life, for example, appears to be
part of a wider, national trend, indicated in lower self-rated quality
of life reporting across the country in the QoL survey, although to a
lesser extent. This indicates that caution needs to be used when
interpreting trends in relation to the earthquake sequence. Ad-
vantages of the survey methodology include that it was costeffective, with a satisfactory response rate [12]. However, the re-
sponse rate has been dropping with each survey wave which, may
reﬂect a declining focus on recovery issues for the population.
Similarly, with each survey wave there is a growth in the pro-
portion of respondents who provide ‘neutral’ responses and a re-
duction in the numbers affected by many of the stressors. These
may be reﬂecting the progress of the population through the re-
covery process.
While the observed positive association between increasing
income and self-reported quality of life and wellbeing is well es-
tablished, the WHO-5 scale scores and overall quality of life
question responses highlight the negative impact of stressors
speciﬁc to the recovery environment. Displacement due to the
earthquakes is associated with poorer quality of life. The identiﬁ-
cation of a newly vulnerable group, the 39–45 year olds, appears
to reﬂect cumulative impacts related to the life stage of this group.
This theory is supported by the ﬁnding that these respondents
were also more likely to report negative impacts associated with
home ownership, distressed children, and workplace issues, for
example.
Dealing with EQC and private insurers continues to have a
comparatively high negative impact, in part highlighting com-
plexities speciﬁc to the New Zealand disaster insurance situation.
The persistence of being in a damaged environment and the loss of
recreational, cultural and leisure facilities as negative impacts re-
ﬂects the magnitude and complexity of the rebuild process.
4.2. Operational and research aims
The CWS has also been successful in gathering useful opera-
tional data. CERA and other recovery partners have used survey
data to inform a range of decision-making. In addition to facil-
itating efforts to monitor the overall progress of the recovery,
these data have also helped contribute to the identiﬁcation of
stressors that are impacting most at each survey wave, making it
possible to target population groups that are identiﬁed through
survey data as requiring additional supports.
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gram of psychosocial services, supports and information that has
been put in place to support people's wellbeing. Data identifying
that recovery has been slower amongst those with pre-existing
vulnerabilities (people with a physical health condition or dis-
ability, low income and Māori) and those ‘new vulnerable’ popu-
lations (people in temporary accommodation and those aged 35–
49 years old) has informed the targeting of psychosocial services,
supports and information towards those population groups.
Survey data have been utilized to inform the allocation of re-
sources. Data from the CWS showing that there are signiﬁcant
ongoing psychosocial needs were recently considered by the
Government in its decision to allocate a further four years of
funding for free counseling, a telephone help and advice line and a
coordination service that supports households as they navigate
social services and the rebuild process. In addition, the survey
ﬁndings have contributed to the development of a public health
mental wellbeing social marketing campaign, the ‘All right?’
campaign, by the CDHB and the New Zealand Mental Health
Foundation.
CWS reports are published in full after each survey wave on the
CERA website, and so provide a valuable resource for researchers.
The CWS data-set promises to be equally valuable as further time-
points are added. The collaborative process has helped establish
the basis for a network of researchers across organizations and
agencies. It is also hoped that the success of this collaborative
cross-sector, multi-agency approach will constitute a valuable
model for others, by adding to the body of disaster recovery
monitoring literature.Acknowledgements
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